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CONFIDENTIAL 

CALIBRATION  REPORT  No.  1856 
Subj 


Sangamo  AN/SQS-23  transducer  elements  serials  223,  5426, \ 

5636,  A44-2,  and  T44-1;  calibration  of 

Ref:  (a)  Sangamo  ltr  ECO320  of  22  Jan  1962 

Enel:  (1)  Drawings  USRL  27212  through  27236  and  20113 

(2)  Tables  1 and  2 „ 

1.  Arrangements  for  the  calibration  of  five  AN/SQS-23  transducer  elements, 
manufactured  by  the  Sangamo  Electric  Company  in  connection  with  Bureau  of 
Ships  contracts  NObsr-81532  and  NObar -85261, were  made  by  reference  (a). 
Measurements  were  made  in  accordance  with  the  test  program  submitted  as 
an  enclosure  to  reference  (a)  and  the  oral  requests  of  Mr.  W.  H.  Benedict, 
Sangamo  representative,  who  was  present  during  the  measurements. 

2.  Elements  serials  223,  5426,  and  5636  were  production  models  and  serials 
A44-2  and  T44-1  were  experimental  models.  Serials  5426  and  5636  con- 
tained transformers;  the  other  elements  did  not. 

3.  The  project  was  divided  into  three  parts  which  consisted  of  measurements 
in  the  open  water  on  the  five  elements;  measurements  in  the  anechoic  tank  on 
serials  223,  5426,  and  5636,  as  a function  of  hydrostatic  pressure  at  ambient 
temperature;  and  remeasurement  of  serials  223,  5426,  and  5636  in  the  open 
water. 

4.  Measurements  consisted  of  transmitting  current  and  voltage  responses 
aid  directivity  patterns  on  all  of  the  elements;  equivalent  series  impedance 
on  serials  5426  and  5636;  and  equivalent  parallel  admittance  on  serials  223, 
A44-2  and  T44-1. 

5.  Transmitting  current  and  voltage  responses  from  the  open-water  meas- 
urements are  shown  on  drawings  USRL  27212,  27213,  27218,  27219,  27224, 
27225,  27231,  27232,  27234,  and  27235  of  enclosure  (1).  Drawings  USRL 
27214,  27215,  27220,  27221,  27226,  and  27227,  enclosure  (1)  show  the  trans- 
mitting current  and  voltage  responses  for  a hydrostatic  pressure  range  from  0 
to  500  psig.  Directivity  patterns  for  the  operating  frequency,  5 kc,  are  shown 
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on  drawings  USRL  27216,  27217,  27222,  27223,  27228,  27229,  27233,  and 
27236  of  enclosure  (1).  Directivity  patterns  were  also  taken  at  4.0,  4.5, 

5. 5,  and  6. 0 kc,  both  in  the  open  water  and  in  the  anechoic  tank  as  a 
function  of  pressure.  These  patterns  were  supplied  to  the  Sangamo  Electric 
Company  in  preliminary  form  and  are  not  included  in  this  report.  Drawing 
USRL  27230,  enclosure  (1),  is  a directivity  pattern  for  element  serial  5636 
at  5. 25  kc  for  the  pressure  500  psig,  under  low  and  high  power.  The  input 
was  1000  watts  with  a 6 per  cent  duty  cycle. 

6.  Equivalent  series  impedance  for  element  serial  5636  and  equivalent 
parallel  admittance  for  element  serial  223  are  shown  on  Tables  1 and  2 of 
enclosure  (2).  Impedance  and  admittance  for  the  other  elements  were 
furnished  to  the  Sangamo  Electric  Company  in  preliminary  form  and  are  not 
included  in  this  report. 

7.  Orientation  was  according  to  the  method  described  on  drawing  USRL  20113, 
enclosure  (1), for  a piston-type  transducer,  with  the  serial  number  in  the  + Z 
direction. 

8.  All  measurements  reported  here  were  made  in  accordance  with  American 
Standard  Procedures  for  Calibration  of  Electroacoustic  Transducers  Particu- 
larly Those  for  Use  in  Water,  Z24. 24-1957. 
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COORDINATE  SYSTEM  FOR  TRANSDUCER  ORIENTATION 

The  left-handed  coordinate  system  of  the  American  Stand- 
ard Procedures  for  Calibration  of  Electroacouatlc  Trans- 
ducers Particularly  Those  for  Use  In  Water,  Z24. 24-1957, 
is  used.  The  transducer  Is  fixed  with  respect  to  the 
coordinate  syatem  and  has  Its  acoustic  center  at  the 
origin.  Thu  angle  4 Is  equivalent  to  the  aclmuth  angle 
in  sonar  operation. 
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"LACKMKNT  OF  TRANSDUCER  IN  COORDINATE  SYSTEM 


Transducer  Type 

Transducer  Orientation  In  Coordinate  System 

Points  on  surface  that  coincide  with  the  X and  Z axes  ahall  be 
specified. 

Oy  1 lndrical , 

•or  Line 

The  axis  of  the  cylinder  or  line  shall  coincide  with  the  Z axla. 

A reference  mark  in  the  XZ  plane  and  In  the  direction  of  the  positive 

X axis  will  be  specified. 

Plane,  or 

P 1 s t on 

The  plane  or  piston  face  shall  be  In  the  YZ  plane  with  the  X axla 
normal  to  the  face  at  its  acoustic  center.  A reference  mark  In  the  XZ 
plane  and  In  the  direction  of  the  positive  Z axis  will  be  specified. 

Other  Conflgu- 
rat ions 

Orientation  shall  be  shown  by  sketch  or  description.  This  category 
includes  line  and  piston  types  of  transducers  operated  In  an  orien- 
tation other  than  those  apeclfled  above. 

ORIENTATIONS  FOR  RESPONSE  AND  DIRECTIVITY  MEASUREMENTS 

Response . The  calibration  measurements  are  made  for  aound  propagated  parallel  to  the 
positive  X axis  (4  0,  8 = 90),  unleaa  otherwise  apeclfled  on  the  response  curve. 

Directivity.  The  plane  of  the  pattern  Is  specified,  and  the  following  conventions  are 
observed,  If  another  orientation  la  not  specified  on  the  pattern; 

XY  Plane:  The  positive  X axis  (4  = 0,  8 «■  90)  coincides  with  the  aero-degree  direction  on 
the  pattern  and  the  positive  Y axis  ( 4 ■ 90,  8 = 90)  la  at  90  degrees  measured 
In  a clockwise  direction.  Rotation  Is  around  the  Z axla;  the  positive  Z axis 
Is  directed  upward  from  the  plane  of  the  paper. 

Plsne : The  positive  X axis  coincides  with  the  aero-degree  direction  and  the  positive 
Z Axis  (8  » 0)  Is  at  90  degrees  measured  In  a clockwise  direction.  Rotation  Is 
around  the  Y axis;  the  negative  Y axis  Is  directed  upward  from  the  plane  of  the 
paper . 

YZ  Plane:  The  positive  Y axis  coincides  with  the  aero-degree  direction  and  the  positive 
Z axis  Is  at  90  degrees  measured  In  a clockwise  direction.  Rotation  Is  around 
the  X axis,  the  positive  X axis  Is  directed  upward  from  the  plane  of  the  paper. 
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Table  1 


EQUIVALENT  PARALLEL  ADMITTANCE 
Sangamo  AN/SQS-23  Transducer  Element 
Serial  223 


Freq 

G 

B 

flee) 

(mhos) 
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1.00 

0.00 

20.6 
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0.00 
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0.00 

42.2 

2.50 

1.00 

54.2 

3.00 

2.00 

66.7 

3.50 

3.00 

82.7 

4.00 

10.0 

106. 

4.20 

18.0 

120. 

4.30 

25.0 

127. 

4.35 

31 .0 

130. 

4.4 0 

37.0 

132. 

4.45 

45.0 

134. 

4.50 

54.0 

134. 

4.55 

64.0 

133. 

4.60 

74.0 

128. 

4.65 

80.0 

119. 

4.70 

86.0 

109. 

4.75 

90.0 

100. 

4.80 

90.0 

84.8 

4.85 

86.0 

77.4 

4.90 

80.0 

68.4 

4.95 

75.0 

62.8 

5.00 

67.0 

58.1 

5.05 

62.0 

56.5 

5.10 

56.0 

56.1 

(continued) 
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Table  1 (continued) 

EQUIVALENT  PARALLEL  ADMITTANCE 
Sangamo  AN/SUS-23  Transducer  Element 
Serial  223 


Freq 

G 

B 

(kc) 

(mhos) 

(mhos) 

5.15 

50.0 

55.7 

5.20 

45.0 

56.2 

5.25 

40.0 

57.7 

5.30 

36.0 

58.9 

5.35 

33.0 

60.2 

5.40 

30.0 

61.8 

5.50 

25.0 

66.7 

5.60 

23.0 

71.1 

5.70 

20.0 

75.2 

5.80 

19.0 

79.1 

5.90 

16.0 

82.3 

6.00 

15.0 

85.6 

6.20 

14.0 

90.8 

6.40 

12.0 

96.9 

6.60 

11.0 

101. 

6.80 

11.0 

106. 

7.00 

9.00 

110. 

7.50 

7.00 

121. 

8.00 

3.00 

133. 

CONFIDENTIAL 


CONFIDENTIAL 


,.ww  , '■  >■  ' V«"»" 


USRL  Calibration  Report  No. 1856 
Project  No.  RP-2335 

Table  2 

EQUIVALENT  SERIES  IMPEDANCE 
Sangamo  AN/SQS-23  Transducer  Element 
Serial  5636 


Freq 

R 

X 

(kc) 

(ohms) 

(ohms) 

\ 

1.00 

1.54 

15.0 

1.50 

1.75 

23.6 

2.00 

2.13 

33.9 

2.50 

2.85 

46.9 

3.00 

4.47 

66.5 

3.50 

11.4 

104. 

4.00 

107. 

211. 

4.20 

287. 

97.2 

4.30 

240. 

22.2 

4.35 

115. 

48.1 

4.40 

157. 

50.0 

4.45 

129 

47.2 

4.50 

108. 

37.9 

4.55 

92.7 

29.5 

4.60 

79.8 

20.4 

4.65 

71.6 

12.4 

4.70 

64.1 

3.12 

4.75 

60.5 

3.56 

4.80 

55.0 

10.1 

4.85 

52.0 

16.3 

4.90 

50.0 

22.7 

4.95 

48.7 

28.7 

5.00 

47.1 

33.7 

5.05 

46.5 

39.6 

5.10 

46.5 

44.4 

(continued) 
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Table  2 (continued) 

EQUIVALENT  SERIES  IMPEDANCE 
Sangamo  AN/SQS-23  Transducer  Element 
Serial  5636 


Freq 

R 

X 

(kc) 

(ohms) 

i 

(ohms) 

5.15 

46.8 

49.4 

5.20 

47.0 

54.5 

5.25 

48.2 

60.0 

5.30 

50.0 

64.0 

5.35 

51.0 

68.7 

5.40 

53.0 

73.9 

5.50 

57.9 

83.3 

5.60 

63.2 

92.4 

5.70 

70.4 

102. 

5.80 

78.4 

113 

5.90 

86.5 

124. 

6.00 

96.5 

135. 

6.20 

1 27  o 

167. 

6.40 

184. 

204. 

6.60 

302. 

238. 

6.80 

528. 

160. 

7.00 

642. 

142. 

7.50 

132. 

314. 

6.00 

39.7 

195. 
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